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ABSTRACT 

The federal government's role in energy education in 
the United States over the past 35 years is discussed, focusing on 
four major areas; (1) training at all academic levels; (2) 
instructional materials and their development; (3) conceptual 
foundations of energy education materials; and (4) research and 
evaluation studies on the effectiveness of the federal government's 
attempts at energy education . Among the programs reviewed are those 
sponsored by the Atomic Energy Commission (AEG), Department of Energy 
(DOE), and the National Science Foundation. Also reviewed is the 
government response to the Arab-imposed oil embargo, formation of the 
Federal Energy Office (FEA), absorption of the FEA and AEC into th^ 
Energy Research and Development Administration, and the eventual 
establishment of the Department of Energy. In addition, 
government-sponsored efforts at articulating a coherent set of ideas 
related to energy education are reviewed. These efforts are reflected/^ 
in such reports as "Fundamentals of Environmental Education," "Energy 
Education Workshop Handbook," and "A Conceptual Framework for Energy 
Education, K-12." The latter is a detailed outline for curriculum 
specialists, textbook writers, and producers of other forms of energy 
curriculum materials. The scope and conclusions of several studies of 
federal energy education programs concludes this document . (JM) 
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ABSTRACT 
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INFORMATION CENTER (ERIC)." 



Tlio purpose of tliln paper Is to descrlhe the part that the Federal govern- 
ment has plnyed over the past 35 years or so In the field of energy education In 
the United States, and to describe the evaluations that have been conducted of 
that effort. At this time of diminishing Federal Involvement In both energy and 
ed'ucatlon, such an historical summary may be both useful and Instructive for 
those who wish to continue the effort on a local basis. 



> In tills paper, discussion of energy education will be limited to the realm 
of fof-mal training. It shall not Include the more general ''energy education" 
efforts such as TV, news relapses, exhibits, etc.- which should be called public 
awareness more properly than education. It will Include a discussion of the 
Federal efforts at various acadeiplc levels,, from elementary school through high 
school, vocational school, college, and university levels^ 

The Federal government has been Involved in energy education since at 
least the late l^AO's. The earliest government-supported energy education 
program was conducted by the Atomic Energy Commission (AEC), and focused, of 
course, on the peaceful uses of iatoraic energy. Programs Included graduate 
fellowships and tralneeshlps In nuclear science, engineering, health physics, 
industrial hygiene and Industrial medicine, faculty Institutes and workshops for 
college faculty and secondary school teachers, and the production and distribu- 
tion of large numbers of booklets and pamphlets on atomic energy and Its appli- 
cations. 

In response to the Arab- Imposed oil embargo of 1973-74, new Federal agen- 
cies were established to deal with the "tiuetgy crisis." Plrst was the Federal 
Energy Office (FEO), which became the Federal Energy Administration (FEA). This ' 
agency was primarily a policy and regulatory agency, although It did conduct 
some R&D as well. Shortly after FEA was founded, an attempt was made to link 
all th6' Federal, energy R&D efforts together; the AEC was absorbed Into a new 
research agency, the Energy Research and Development Administration (ERDA) , 
which existed for a few- years In tandem with (and sometimes In competition with) 
the FEA. In 1977, both agencies, as well as the Federal Power Commission, were 
merged Into a new Cablnen level agency, the . Department of Energy (DOE). In 1982, 
the Administration Introduced legislation to abolish the Department of Energy, 
and to transfer most of Its R&D functions to the Department of Commerce. 

In addition to those agencies whose legislated mission dealt with energy 
specifically, there were also occasional energy-related programs sponsored by 
agencies with different primary responsibilities, e.g.j, the Department of 
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KducaClon n.ul tlu- Nntlo>w.l S.-luiu-e Foundation, Interagency coord Inn t Ion and 
coop«r„tlon In BucI, caBos w«« oftori n n.al mnr« dcHlro.l than nttntned. An add - 
tlonal compUcntlnR factor on the Federal Bcono. of course, hoa been the rnpldly 
chanRlns Bet of players (agencies), and sometimes wide sWlngs In energy policy. 

In Pcneral. there have been two main areas In which the Federal government 
has played a major role In energy educations training and materials develop- 
Went . 



1. TRAINTNO 



.The National l.ahoratorles , which have played an Integral part m the 
government's energy research for decades, ■ also had ^^^P"^'""'.^"^ ^p^" 
federally sponsored energy education. As early as 1947, under the AFX, botl, 
university faculty and graduate students began to be Involved in ongoing 
research programs at these laboratories. This Interaction was not formalized 
Into a directly funded program, however, ^ntll 1964, when It was established as 
thn ..n^.,...';.<^v/T.ahnrnrorv Cooperative Program. The opportunity for faculty and 
students to become involved in. the cutting edge of energy research has been 
InvaUiable to the institutions Involved, and has been a great asset to the indi 
vlduals as wall. Programs Include faculty research participation, student . 
research participation d-rimarily summer), thesis research, student/faculty 
aeralnara and workshops, conferences, visiting l?^'^';'^"^ • ,„ 
research visits. The scope of this program can be .indicated by the fact that in 
Addition to the research-related activities, which reach something in «cess of 
1 000 students and faculty each year, there are several instructional programs 
that Involve nearly 1 ,000 . additional students and faculty annually. The content 
of the instruction and enachment. activities in the University/taboratory 
CooSexat ive Program- varies with the research going on at the individual labora- 
tories. This program is still an ongoing activity of DOE. 

In 1948 the AEC established a Graduate Fe llbwshiP Program, which provided 
financial assistance to graduate students in the fields of nuclear f ^"^ 
enelneering, health physics, and industrial hygene. . The program ended in 1973. 
in the 25 years of its existence, a total of $25 million was spent to train 
3,320 graduate students' in these fields-. 

Between 1958 and the late I960's, in conjunction with the National Science- 
Foundation the AEC conducted a series of Summer Institutes for high school and 
loUege faculty; in such areas as radiobioUogy , nuclear science and engineering, 
reactor technology, and radioisotope application. 

A program of graduate Traineeships was also established by the AEC, in 1965. 
This program was U^i^yT^^ii^ provide support f//-" ^^'^J" 
nuclear science knd engineering. However, as AEC was absorbed 

then into TOE, and as the energy missions of these agencies expanded, so_ too the 

ieJds o? graduate traineeships expanded, to include at one time or another 
radiation protectio-a, environmental science and engineering, fusion g^°'^ermal,. 
sol«r, conservation and even- the social sciences. More ■^--"'^y- 
has focused on support for graduate engineering students. Since i s 1""?'^°"' 
nearly $10 miUior has been spent for more than 1,500 graduate^ traineeships . 
This program has been funded through 1983 by DOE. 

The AEC was also mindful of the training requirements of technicians and 
Skilled workers needed in the nuclear industry. Working with various agencies 
since 1966. AEC.-BRDA and DOE have supported a highly targeted Jrsinina and 
Technology Program, which has provided technical training in welding. 
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In 1^711 the AKC began n program then called the V re- Fr e 8 1 imn n and 
Coopornti vu Kducatlon for MlnoT ltles JLn Rnglneorlng ProRrflm (Preface^^. a 
pro^'ram lat«r callea^more HlmpVy the Pre"rrt>shman En?>lneerlng Program (PRnP) > 
Theae activlea were doHlKned to Rive minority student H and womea an opportimity. 
and an Inceatlve to approach the ^leld of euRfneerlnR. Special enrichment acti- 
vities are conducted for minority aivj female Htudonts aa early im Innlor 
high school, lr/olvlnj> them in atudleH which make enRint-orlng a rwi.'llstlc and 
attractive career option. This activity Is funded thrn^>^h In FY 10B3. 

The FaciiUy IVevelot^ment Program was Intltiated in 1971 under the AKC, and 
contlnue?''m^dir?" EHHA and DOK until 1982. The original Intent of this program was 
to inform hlp.h school teachertt of the role of nuclear energy in the production 
of electrical power. As ERDA broadened the mlsHlon of Ah:C, the subject matter 
of the summer faculty workshops and Instlt^utes w/is accordingly broadened to 
include n wlce variety of energy topics, such as solar, geothermal, fossil, 
nut'loar, conservation, and energy economics. The National Endowment for the 
HumauiLios partlripatod for fi f6w years In co-fundln^ projects which brought 
into considerallbn dlmtMiHlons of human values affecting and affected by current 
.i^iorgy tssups* Ruring the life of the program, $9 million was spent In hundreds 
of ouL- Nation's colleges and universities, and the 'program reached over 16,000 
teachers. The Afimi n f s t rat ion has not requested funds for this program In 
FY 1983. 

Several other technology-specific training programs have also been sup- 
ported by hOF,. In 1077, eight universities ^^^ero selected to house solar 
meteorology training centers. A specialised program in fusion engineering is 
supporting a small number of (graduate engineering students through fellowships. 
Training programs for solar Install'srs were created for contractors, correc- 
tional institutions, and low income communities. A number of training programs 
were also conducted to train farmers and others In techniques of small-scale 
alc,ohol fuel production* 

2. TKAaUNG MATKRT/MS 

in a .'ontinuing effort to assist teachers to teach abouj: energy more easily, 
more effectively and more correctly, nhe and its predecessor agencies deve- . 
loped and dlstrl^buted a wide range of printed materials for schools at all 
levRls. Resinning In 1962, the AEC inaugurated the publication of a large 
number of bi>oklets for schools, which , latpr were also widely distributed to the 
general public. Between 19fr2 and 197A, the AEC distributed over 12 million 
copies of the "Understar.ding the Atom" series, 84 booklets relating to atomic 
energy, as well as 360,000 copies of 6 posters. Another 6.5 million booklets 
and pamphlets were distributed by ERDA. . , . 

Two major curriculum development 'programs were initiated. in KUDA, and con- 
tinued in DOE.- The "Project for an Energy Enriched • Curriculum" was developed by 
the National Science Teachers Association (NSTA), and by the end of FY 1982 
nearly 2 wlllibn teacher factsheets ^n energy technologies, and 1.5 million 
parkets of 15 lesson plans for grades K - 12 had been distributed. The Project 
for an Energy Enriched Curriculum Was an .attempt to infuse energy-related infor- 
mation into already (existing courses through an incerdisciplinary approach. A 
secrnd major program, "Science Activities in Energy," was developed by Oak Ridge 
Associated Universities,, and took a more hands-on, disciplinary approach. :.n 
this program, discovery-type activities were developed for junior and senior 



h\}\\\ M(',li(M?l jtrl»'rM'«' (• I JMHiMi , l.n (I^mtkmisI rafe Uk* mc lent (fir prlnclpleH rclnt Inj', 
to t'lu'r^'.y |)rod\u*t loii, ^1 1 h t.r I tnil I on , (.'nnHiTval. i ini ami conHiunptlon. Jiltice tlio 
laocption of t)iat pri»Ki*am, over oiu* n'lniloii muIm ol" Iohhou p!,;iiiH have iK'tMi 
(H 8t. r Unit I'd to tonrhiM's;. Two solar currlciiltim pro.1(?ctB weri» alnn Initiated, at 
SHNY/Alhany, mid at. USC, wltli mntiorlalt; do vi? I oped for elementary and secondary 
lovi'la. Hi'twi'cn 1077 and T)rt2 , DOK nlf^o pvihUshe'd a InrgL* ntimber of Individual 
{o/icliln^ parkftH on vartotia ciU'rj'.u Loplffi, from ^uothermnl onerfty to- energy 
I'friritMit liomi> appUa!u'(?s. T)u« Ar.'ml nl h t rat. ion ha* not ruquosted any fondB 
In f''Y 1081 I'or ront limat ltiti l.lio UOK mrricwlm development proRram. 

Thu National Science Kourulat Ion Ftindod MTT in 1073 to develop "Project 
PROflKKD" (Program for Continuing', '■inf.ineerlng Rdticatlon) which developed a number 
oi (MUM'j,',y-rt'latod trair.lnj; modules for practicing* en^lneern. The Department jC 
Kdncatfon, primarily throuj^h its nftMce of Vocational and Adult Kducation, spon- 
soi'ed *iovt»r.il vurr ifuUmi |>rnll!(•t•,^ to I'durato worker,q about energy careers. 
A N'urlcMr Tt'cluto lo^v/ Strie^ of two-year postsecondary curricula were developed 
for five different kinds of nuclear power plant teo.hn Ic lans by the Technical 
Kducatlon Research Center- SW, of Waco, Texas. "Phyfilcs for Techni clans" wan a 
series of high school or postsecondary physic?? modules especially for energy- 
folaiod ferhnlrians. "Rnerp.y Conservation nnd Use Technicians" was a two-year 
>ortr secondary prc)>^ram develoj)ed by the Center for O'ccvipat lonal Research and 
.Development, Waco, Texas. "Knerg^ Conservation Vocational Instruction Modules" 
were desi gn»'d to Infuse conservation concepts Into vocational instructional 
materials in seven occupational fields. "Project F.ffect" was also a two-year 
postsoeondary program, for Knergy Conservation Technicians, developed by Indiana 
University at Sotitli Bend. 



3. CONCKPTUAi, FOUNDATIONS 

The content of the teaching materials and ■ other lten>s produced for t:he 
variovis agencies of the Federal- government generally reflerted both the mission 
of the particular agency and office w^ilch were responsible for Ihe product, and 
also the direction of national energy policy at a specific time. Thus material 
developed by the AKC, for .example, focused on atomic energy, and helped explain 
and promote its peaceful' uses. Material sponsored by DOE's.Offlce of Solar 
Energy dealt exclusively with that technology, and so on. At times, this 
narrowness of focus led to bias in favor of a particular technology. 

The first government-wide attempt to articulate a coherent set of Ideas 
relating to energy education was a paper developed by the Federal Interagency 
Committee on Education' '.^ Subcomralttee on Environmental Education entitled 
F u n d nni e n t a 1. s of En v 1 r o nm e n t a 1 Education , (1976, US , Department of Health, 
Education and Welfare/Education Division). That report was structvired In four 
sections : 

o the natural principles about the operation of all Earth's eco-^ 
systems, manmade.and natural;. . 

d fundamentals^ about the functioning of the human species In the 
Earth's ecosystems; 

o processes, methods and tools for using these fundamentals for 
harmonising human activities In Earth's ecosystems; 

o examples of broad questions for individuals and mtiltlnatlorjal 
groups alike to solve. 
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While till 8 framework ToimihimI on rMivl ronnitMitnl aducntlon, energy wn» clearly and 
exp.llclcly included. At a laCor date, the fJame KederaX Interagency Committee on 
Education requested the Department of Energy to prepare a almllar study of tbc 
concopta appropriately Included In comprehensive em rgy education programfl. 

The Oepartment of Energy first anked the National Science Teachers 
AfiBOclatlori, as part of its Project for an Energy Enriched . Cur rlculum, to arti- 
culate what It felt should \yQ Included In such a comprehensive energy education 
program at the elementary and secondary school levels. The NSTA outline (for 
that la really all It i^irported to be) was first published In the Knergy 
Education Workshop Handbook published In 1978 by DOE. It was entitled ^ajor 
Concepts for Energy/Environment/Economlcs Education." Clearly not Intended Just, 
for' science teachers, the content wap broken down Into six general areas: 

o energy ns a 'oaslc need (Including forms and states of energy, 
sources, measuremeiits , forms of energy conversion and flows); 

o.flnlteness of energy usefulness (laws of thermodynamlca, limits 
to resources, demand patterns); 

Q environmental effects (of extraction, transportation, distribution 
consumption); * 

o societal effects (economic, lifestyle, employment, International 
Inequities); n 

o energy policy (various roles, cost/benefit considerations, 
conservation) , and 

o energy futures (mid and long term, as well is soclo/economlc/ 
environmental futures). 

These major concepts were employed In the design of the materials In the NSTA 
Project for an Energy 'Enriched Curriculum, and are reflected In the 15 packets 
already published In chat series, as well as the 25 or so packets which have not 
been published by DOE. 

0 ■ 

In an article published in 1978 ("Energy Education and the Three C's/* 
Science and Children ) I characterized the general context of energy education as 
Including clclzen education, career education, and consumer education (the 
"Three C's*'). Citizen education In energy "ought to be as broad as the energy 
problem itself. The study of energy should pervade the entire spectrum of edu- 
cation, and Involve all grades levels. Energy education Is relevant not only to 
the Ficiencea and social sciences," but to all areas of the curriculum. Energy 
education needs to be firmly based In the physical sciences, with a clear 
understanding, for example, of, the first two laws of thermodynamics. But 
neither the scientist ncr the general public can afford to be Ignorant of the 
social', environmental and economic factors Involved In energy production, use, 
conservation, and public policy Involved.'" (Op. cit^ p«8.) 

oareer education, as It relates to energy, will help prepare some students 
for energy related careers, and all students for careers affected by the 
changing energy situation. Coneuoter education; of course, involves many 
purchasing and llfestj^le choices. 

In 1982,- DOE published A Conceptual Framework for Energy Education, K-l_2.> 
which was produced by 2nt.erprise for Education, Inc. This more detailed outline 
"ij intended as a tool for curriculum specialists, vrtriters of textbooks, and pto- 
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^liirorn of \}t\\vr foriiiH of rvirricutum nv\terl«l. Is not meant for the clnflsrof^n 
teacher; etlll loRtt for ufv» by HtitHfMitfl, Tn funding the preparation of this' \ 
>£}port, It wafi explicitly not the lntc»ntlon of the Department of Enerfty to 
HujiROf^t thnt there la one hcst Energy education framework, or to urge the adop- 
tion of any part of the contentfl by any educatlonjol body," ( Opt cj t<_ p, I.) The 
concpptH art* hrokeu down Into 13 headings? 

o ronverttlop und mf'aHuremont of energy; 

o energy fU»w In tho hloHphere; 

o hurmn uue of energy; 

o energy history of the United States; 

o energy from f orb! . fuela; 

' o energy from nuclear reactions; 

o energy from solar technologies; 

o electricity as an energy carrier; 

o economic and financial aspects of energy use; 

o ethical LsaueB In energy use; 

o conservation of energy; 

o alielter-related conservation, and 

o transportation conservation. 

Tn. addition t() a detailed elaboration of these 13 basic concepts In energy 
education, Enterprise for Education went a step farther. Their study provided 
an ln-(Iepth look at typical 1^-12 science and social studlee texts and curricula, 
and made an attempt to correlate the basic concepts by grade and by discipline. 

It is my hope and expectation, that A Conceptual Frami-sWork for Energy 
Education, K- 12 will be a very useful and influential document for curriculum " 
planners and textbook authors, editors a^ d publltthers. It needs to be 
discussed, criticized and modified by input from educators and scientists. 
Interested in energy education. I hope that you will be part of that process. 

A. RESEARCH AND EVALUATION 

HOW effective have been the Federal government's attempts at energy 
education? How have they been perceived by researchers, by teachers and by 
students? How deeply have they penetrated into , our Nation's schools? And what 
has been their effect on the understanding, attitudes and behavior of teachers, 
students, and the general public? ^• 

Not all of these questions have been answered, or even asked by the Vederal 
government. However, some research has been done, and I will make an attempt 
to outline in chronological order the scope and conclusions of the few extant 
studies of Federal energy education programs. 

"An Evaluation of ERDA's Faculty Development Workshops in Energy!* was a 
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P)7f) Hl.U(l<Mii tlu'MlH hy l/nvia J. TlilhiMlPiUj, Jr. and WoHloy P. Wlit?o,lc»r, of 
Worclu»Hl:i»r Polytrchnlc Iiuitltnlo, Tln» ntnclpntH condnctod a follow-up BUrvpy of 
pnrLtctpnntH In |97A nnd 1975 Knculty DovolopinuMt workflhopH. (Thi! 107^* 
workflliopH were conducted hy AFX, clio 1^75 workHhopH by tlio iiowly formed KHDA.) 
Tht»y found thnt Ihf* respondontH wore Roncrnlly antlsClod, nnd folc thnt they hud 
ffbnni'f I t;<'d hy tli<; workHhopn. CrlticlBm wna voiced, however, of the miclenr 
onjphiiHiii of tlie workHhopm, In the lIpht„of the* hrondor mlflBlon of ERDA. 

"r,>iit(Mit An/JlyHlH and InCcrprutnt Ion of Five Hoglonnl Mcnrlnp.H Cond\ictiui by 
P.iUu!nt tonal ToHting So r vice to DcConnlni' Current RtnCuH and Vuciiro NoodH of 
In-Rchool KnorRy Kdue/iClon" wan fiuuUul by tluj Federal. Rnurgy AdmlnlBtrnt Ion In 
1 9? 6, It reported on needH (iBHeBBmenC lienrlngH liold Jn Atlanta, Boston, Chlcap.o, 
nulJLan and Portlniid. Major concluBlons were? 

o tlie need to develop energy awareneflH; 

o tlu' ncied to develop direction In energy education cur rJ cul\im, 
with flpeclfled goals from which mnterlala might be developed; 

o energy education ahould be taught a8 an Integrated topic, with 
I nt:crr»?latod content; 

o all Interdisciplinary approach IB recommended; 

o theri* waH a lack of .useful clnssroom material and structured 
programH; 

o funding in needed, and 

o teacher training is needed. 

"A S\»rvey of PreCollegc Knergy Education Curricula at the State Level" was 
conducted by the Knergy Institute of the University of Houston In 1977. 
While this study examines state rather tlian Federal programs, 1^ is Included 
here because It demonstrates the context In which the Federal programs were 
operating. All SO stateo were surveyed, with ^9 responding. Twenty state-level 
curriculum programs were received and evaluated. Moist were criticised as not 
being true curriculum materials, since they were lacking In stated or Implied 
currlcular organization. Few of the materials . evaluated Included sufficient' 
real data or background Information for meaningful activities. The teachers 
were expected to research and provide the factual data, with no guidance- "There 
are varying levels of technical sophistication In the presentation of the 
materials ranging from oversimplification to Inundation with complex presen- 
tations of multiple and range graphs and alternate iscenarlos for the future" 
<p.7). 

"Energy Knowledge and Attitudes, A National Assessment of Energy Awareness 
Among Young Adults" Is cited here also to place the Federal effort In context. 
This seminal study, conducted by the National Assessment of Educational Progress 
(ECS Report No. 08-E-Ol , 1978) Is the first, and to date the only study, of what 
people across this Nation actually know about energy. A stratified natloral 
sample of 1,300 young adults ages 26-35 was . Interviewed during the summer of 
1977 rtot only on their attitudes on various energy Issues, but (more Impoi- ' 
tantly, I think) what they actually knew about a number of basic energy facts 
and Issues. The conclusions of this study demonstrated an alarming state of. 
ignorance. Although the study was made during a period of intense national 
' debate about energy (the President had just submitted his first National Energy 
Plan to Congress, and the Administration was engaged In a significant campaign 



In pr.Mnoti' /u i i.pi /iun» <»( ihi'Mf pollrUni), mu\ nltUnwyM tbr« rmmplo of youn^» 
.idiiltH H'aulU'd In oftfii roiiMMorr.tl t hr y\rin\\i mmt nuiW'v. of ctirrtMit Ihhuoh, 
Htlll tho nvjmbui and HorlouHnoHH of fnctiwU (?-rorn ami inUconropt' I onu ono 
t:() till? conrluHion that thu Amerlc/in public Irckod Huffli'innt: knowlpd^u? about 
i'npr^»y to mnke truly Inforinod iloclsions. Krr cHoinple, Ioms tbnn balF know tbat 
pMtri)liMim pmvldoH tho InrROHt percent ago of energy consumed In t!»o United 
StatiMU And only K»7 knt^w tb«t rnal 1h tbo primary cnorgy soiirco imod to pro- 
dui'u' lliu largoHt portion of thp Nallnn'H olortrlcnl euorgy. (Tho InrgcHt Rroup 
thot»^\bt: hydro 'power wan our main hom.to of oloctrlr I tyl ) IntoreHtlngly enoiiRh, 
bcllfivud that toploH like haale tM.'.'rgy knowl odgb , onurgy problomH, and the 
fiitiiro of oniM>>y Hhould doflnitoly Im? an Impnrtant part of oVery scbool'tt curri- 
culum* s 

"Tho StatuH of State ICuergy Rducatlon Policy" alBo looked at state, rather 
tlian Federal pffortH, tblB time from the Rtate policy per«pectlve. The Btudy 
mn I'ondui'.tpd by the Kdur.atlon nommlHHlon of tho States for the Oepartmont of 
KnerKy, and publlslied in 1979 (llCP/l)62^i l-Ol) . A purvey waH conducted In May 
1978 of all Htate onorgy offices, education offlce«, governor's offlceH and 
Btate leglfllaturofl , to determine the nature and oxtont of energy education 
policy and pract.ces on the state-wide level. With responses from 70% of the 
agi'nrjf'H Murv<,»yod, the fltudy found: 

o a major lack of , communication and cooperation among agencies 
within fl tat es; , 

o moHt HtatOtt' elementary/secondary energy education programs 
weri^ funded through state energy nfflces, largely with Federal 
funds (only California and Pennsylvania reported, state- 
appropriated funds for energy edvicatlon), and 

o tlie states did not report a lack of cvirrlculum materials. 

"The Laboratory Cooperative Program: An Assessment" was conducted by Penta 
International Inc. for DOE In 1979. The study pointed out that the Laboratory 
Cooperative Program was originally established to transfer fundamental science 
and riMclear-related technical Information to the academic community, and that 
gradually (in RRDA and OOE) Its scope broadened. The program was criticised for 
a lack of coheslveness and a diversity of opinion as to* its primary purpose. 
The program was, the report stated, widely accepted as beneficial, both to the 
laboratories (and thus the government), and to the participants, although these 
. benefits are difficult to measure and Impossible to quantify. 

"The Pre-Freshman and Cooperative Education for Minorities In Engineering 
Program: 1979 Evaluation" was conducted for DOE by Oak Ridge Associated 
Universities. The report characterized the program as having a moderately high 
level of success In Increasing the retention of Interested quallfiable and 
qualified high school graduates In college engineering programs . Evaluation of 
this program was rendered difficult because of the wide variety of programs con- 
ducted under the aegis of PREFACE/PREP. 

"Review and Evaluation of DOE Energy Education Curriculum Materials" 
(D0E/TID/6037-1) t^as conducted for DOE by Battelle Columbus Laboratories In 
1979. The major findings of the study were: 

. t ■ 

o teacher usera of DOE energy education materials generally pro- 
vided a favorable evaluation of the materlalc in terms of rele- 
vance to students, technical and reading levels, ease of use. 
with existing curriculum, and Impact on student awareness and 
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of clip tear horn report inj> t\u\t tlioy luul ri'nolvcd tUv hDK 
mntnrlalfl, nbout two-tlilrdH actually imod tlicm In tlii»lr 
c. laMHiiH , nnd 

n noK currlcnlnm mnt.orlalH npppnr to Imve limited luio In our 
Nntlon'H HrlionlM, appari'ntly lujcatiHo hI^p If leant numborH of 
ti'anhtTH do not know tlu» mat or lain oxlHtt 

"An AnalyHlH and Rvahtatinn of tlio NSTA Knorny .Kdurat Ion MatorlalH Producod. 
by Projoct PRKC" wnH n 1979 graduate thuHlfl by Wnrrt»n dnmeH Kool at WoHt 
Virginia llnjverfllty, Kool evaluated a total of 21 units developed by NSTA'b 
Project for an Knergy Enriched Curriculum (PEEC), Thus some of tbe ualtB ana- 
ly?.ed are HtlU unpuhllshedt lie crltlclHud a number of tbe \mltH for dlflcropen- 
ctes In reading level for tlie aaalgned g'radeH, )!e alHo Ha Id, "The PEKC 
matnrials addresBed all Identified uncirgy content arua'i, hwt not enough exposure 
was given to the areas of energy conservation, physical laws, and energy Htrate- 
gles. While the materials dealing with future energy IsBuea were found to be 
somewhat biased toward centralized energy systems and more biased toward the 
conB»»rvat Ion Ih t point of view, the materials were not consistently biased 
toward any jwrtlcular energy future philosophy." (p, 76) This comment is 
interesting in the light of a later criticism from a Congressional committee 
report* 

"Evaluation of tlie Energy ExtenBlon Service Pilot Program, Report to 
Congress" <D0E/CR-007A , 1979) Ih Included here because It contains a unique 
attempt to evaluate an energy education program not only qualitatively, but 
quantitatively, l,e, in term^e of BTU's and dollars saved. When the Energy 
Extension Service (EES) was established by Congress, there was first a 
pilot program In ten states, which was extensively evaluated before pro- 
ceeding with a national program*. Tlie purpose of the EES was to promote energy 
conservation by providing personalized services to individuals and small busi- 
nesses. The states were given, wide latitude In how 'they would carry out this 
mandate, and one of the pilot states, Michigan, Included a school component, 
which they described as their Youth Project. Services provided included teacher 
training workshops and one-to-one teacher assistance, free curriculum materials, 
and follow-up consultation and testing^ The evaluation indicated that qualitati- 
vely, the direct teacher assistance (teacher training workshops) were found to 
have superior effectiveness, i.e. to have improved student and family attitudes 
and actions relative to energy conservation, when compared to school-wide 
assembly programs, student conservation organizations, or attempts to organize 
school-wide energy committees. Quantitatively, 616 teachers and 30,030 students 
were served. Seventy-four percent of the teachers and 67% of the students rated 
the seryice as "very valuable." The project resulted in A, 030 student conser- 
vation actions, and 1,9A9 parent conservation actions. "BTU and Energy $ 
Savings (over or above average for non-served population)" were characterized as 
follows: \ 

\ ■ 

BTU Associated Program Energy $ Return On Each 

Savings Savings Costs Tax Dollar Investment 

' 98,510 to A73,217- $620,778 to $290, 0A3 $2.1A to $A.88 

X 10(6) $1,A16,652 ^ 

For cobparlaon, the Energy $ Return on Each Tax Dollar Investment for the total 
Michigan effort was $1.13 to $2^80. The educational program thtis had by far the 
highest return of any of the programs undertaken by the Michigan Energy 
Extension Service pilot program. 



"•nu. Dm: I'Mfuliv lii'vi'lopiiuMM l'rc>i',r<imi An Kv/»hiai ton" wan coiulm'tjul In l')H() 
bv i),\V lUtlKo AMMiKliiliMl llnlvi'rnllliMi lor DOK. Si'par/itt- (oIlMW-tip mtrvcyn) of l^)7B 
nn»1 107') workHliop pn r L I r I pnnl h wen' (vnulniMod. The' l^V') pnrilclpnntM won* mk(*i\ 
to iI(«m(mMIu« tlu» quality of the worknliopH and Uu» i r Intent to lntroJurr» onor^y 
rnntcptM Into rluUr rlaHHroomw. Tht» major ftndhn'.H fot thla group wiM'c: 

o partlrlpanrM KotuTnlly rattftl tUv. wor'. Jmpn ve-y lil«hly no flvf 
nUNUHiroM of (jualltyj (^oiUfMil, iiHof;^ I ) n« hh , app*-- prlatcncHR 
of iovi»l r»f pri»M<MUallon, opportiu, I ty to oxrlianK^' 

, fnroriiial Ion, and la(*k of blaf^, and 

o part ic.lpnntH roportvd that tliuy Inteudod to nnc! tlio knowludKo 
and rtklllH yalncd from tho workHhopH In n varloty of wnyn 
In tliair clnHBroomB. 

A 'wimplo of part Ir. I pMntH io tho 197H workHhoprt, muI a natlnnal nnmplo of 
hiKli Hcliool M(M«»ncn t<»arlu?rH MHc»d art a control wroiip, won* ankod qijerttlons aimed 
at dotormlnliiR thv offuctH of the program. Major findlngB Ino.ludc the foUowln^j 

o a BubHtant tally lilj^her porceiitage of pnrtlclpnnta {HSZ) than 
comparlBon teacJierB (71%) had introduced energy materinlfl or 
units Into their classroomB alnce the workshops were held; 

' o three-fourths of the participating teachers shared the energy 
knowledge they gained with families and fellow teachers, and 

o \HX passed this knowledge to community groups, 33% started 
conservation projects In their liomes , and 25% started such 
projects In thel r schools. 

' "The Department of Energy's Public Information Programs: Major Changes 
Needed" was the title of a report prepared by the staff of the Subcommittee on 
Energy Research aad Production of the House Committee on Science and Technology. 
This report, which was dated December 1980, was highly critical of the public 
information and education programs of HOE. In his transmittal letter. 
Congressman Mike McCormack, then Chairman of the Subcommittee, wrote "The report 
identifies a general lack of balance and objectivity In the DOF.'s educational 
programs and concludes that the programs heavily" emphasize renewable forms of 
energy, especially solar energy, and largely ignore central station energy sour- 
ces, particularly nuclear ' energy or depict them In an unfavorable light. While 
renewable energy forms are an important resource which should be developed, the 
DOE has fostered the erroneous and dangerous public perception that they can 
play a major role in meeting national energy requirements, and that further^ 
development of central generating stations is unnecessary and undesirable." 
Some of the Findings and Recommendations . of the report included: 

o '*Many of the Department's programs in public information and 
education foster the erroneous and potentially dangerous public 
perception that decentralized, renewable energy, can play a 
major role through the rest of this century In meeting 
national energy requirements, and that further development . 
of centralized energy and in particular nuclear energy 
is unnecessary and undesirable." 

o "The Department of Energy should replace its programs in 
public education and information with new programs that 
reflect an objective, balanced and realistic view toward 
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oiUT^y riMinurcoH and i\w prnl)loinH niid opportunt r lim In 
mtH'tlMK ilit» Nrtlton'fi n'tpil rcmMntii for c^norKyt Thc» l)<ipnrtmonL 
HhnuUi NUBponci mont of ItH I'xlHttnp, public oducat lonn) 
nctlvltloH until now proftramH cnn ho dovolopcd.** 

o *'Tht« Dopnrtinont of Ktiorxy, throu«h now public edvicntlonnl and 
Informational proxramH, Bhould fulfill Ich Htatutovy 
obllKatlnnH by luminal nway from blKlil tRht Ing tbi> ncBatlve 
and rnntrovftralal aBi)PCi:H of o(MUral Htncton L»norp.y HourcoH 
Inrludln^i nueloar power and toward pubUfliitng tho faetH on 
thvno unorgy fonnH, aa woll aa inidortaklng oducatton proRrama 
directed at Incruaalng public un^JerHCand Ing and allaying 
unreal laclc Fears asaoclaced wlcb nuclear energyi An even- 
bandod treatment ahould l)C applied to all energy apurceoi" 

"Analyala of Paal Actlvltloa nf tlu? Offlco of Conaumcr Affalra' Rduoatlon 
Division and Propoaed Kuturo Modlf Icatlona" waa the title of an lntt»rnal atudy 
by the Office of Program Analyalfl of the Office of Knorgy Reaoarcli, pOK. 
(Tn early 1981 t!io Kducatlon Dtvtalon was* tranaferrud from tl\e Office of 
Conanmor Affalra, DOK, to the Office of Knergy ReBearchi This study waa to 
help d(»termliu» the future direction of Its programsi) The report 'presented 
ucweral options to DnK management, and recommended the following J 

o adopt* a dual ptirpose (general education and science careers) 
program centered on the Junior/senior high nchool audience. 

The most recent attempt to measure the Impact of energy education programs 
in this country (all programs, not Just Federally sponsored ones) Is the "Survey 
of the Current Status of Energy Kducatlon," conducted by the National Science 
Teachers Association for DOE' at the end of the 1981-82 school year. This sur- 
vey Is an attempt to Identify, the extent of penetration of energy education Into 
the Nation's elementary and secondary schools, to gather Information on bow 
energy is most often taught, and to Identify factors which either facilitate or 
prevent , energy education from happening. . * 

Seven thousand educators were surveyed; 1,000 randomly selected from each 
of the following categories; elementary school principals, secondary school . 
pr,lnclpals, high school teachers of science, social studies, mathematics and 
home economics, and elementary school teachers. With a 22% geiieral response 
rate, the 8ur\^ey Indicates that energy education Is quite widespread. In . 
response to the- question whethei: they taught energy In their classrooms this 
school year, teachers answered affirmatively in the following proportions; 

science teachers 68% 

social studies teachers 53% 

mathematics teachers 18% 

home economics teachers 64% 

elementary school teachers 58% 

The median amount of time devoted to energy education Is a" surprisingly 
high eight class hours* Energy conservation was the topic most often included 
(90%), followed by production technologies (conventional 63% and renewable 59%). 
Energy/environmental interaction was taught by 54% and energy/economics by 44% 
of the teachers responding. ' , 
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Teachers were extremely critical of how commercial texthooks handled 
energy topics. Texts were rated as follows: 

Flementary Teachers Secondary Teachers 
Excellent 2.8% 1.2% 
Satisfactory IA.0% 15.7% 
Inad..quate 65.A% 64.0% 
No Opinion 17.9% 18.9% 

Perhaps because' of this dissatisfaction, most teachers (62%) produced their 
own materials on energy, while A8% used Industry-sponsored materials, and 
A7% used textbooks to teach about energy. (Note that these figures overlap.) 
Of those teachers who did not teach about energy at all, 5A% felt they would 
probably do so If good free or . Inexpensive materials were available. 

School-wide energy education activities are fairly common. Thirty-four 
percent of principals reported science and/or energy fairs, 30% had energy- 
related field trips, 16% had' energy school assemblies, 15% had teacher 
workshops, and 5% participated In National Energy Education Day activities. 

Of those teachers who reported that they did not Include energy In 
their curricula, the largest group (58%) said that they did not feel It was 
part of their currlcular responsibility, but that they would do so If 
required. On the other hand, 70% of the teachers who do teach about energy 
do so primarily out of personal conviction rather than currlcular requirement. 

Teachers felt little encouragement from state, district onlstratlons . 
Sixty-eight percent of elementary leachers and 83% of secondary teachers per- 
ceived Uttlv* or no emphasis on energy from principals. • Yet over 90% of . 
teachers and principals alike reported that they felt that energy education 
should be Included In school curricula. (A similar response was obtained from . 
the general putillc when surveyed by the National Assessment of Educational 
.Progress In their 1977 study, "Energy Knowledge and Attitudes. ) 

Finally, the rising cost of energy appears to be having considerable Impact 
on the resources available for educational programs In schools. Principals 
reported this adverse Impact as follows: 

Elementary Secondary 
Significant Impact 38% 36% 
Minor Impact ^1% 

Little -or no Impact 19% 16% 

A significantly higher impact was reported for suburban elementary schools and 
urban high schools, especially In larger schools and larger school 
districts. ^ ■ 



5, POSTSCRIPT . ' ' 

In line with the Administration' s desire to reduce federal expenditures and 
to transfer educational initiatives back to state and local jurisdictions, most 
federal energy education programs have been or are being terminated. For the 
Department of Energy, FY 1983 funds have been requested to continue only the ^ 
University/Laboratory Cooperative Program and a few nuclear education activi- 
ties. Development and dissemination of teaching materials, faculty training, 
support for energy-related graduate students . and evaluation and research in 
energy education fields liust now* be taken up by state and local governments, 
with the assistance wherever possible of the private sector, if this effort is 
to continue. 
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